D-amino acid oxidase (E.C.1.4.3.3) is classified as flavin enzyme since it requires flavin adenine dinucleotide (FAD) as coenzyme. This enzyme acts only on members of the non-naturally occurring D-series of amino acid, but has broad specificity for a number of this group. Oxidative diamination of D-amino acids is catalyzed by the enzyme and produces a-ket-acid, NH3 and H2 02 Biochemically this enzyme was mostly found in liver and kidney, especially in those of the carnivora (Krebs. 1951) .
In the peroxisomes of liver cells and the cells of kidney tubules, D-amino acid oxidase was detected (Baudhuin et al.,) 1965, Arnold et al., 1979 , Hand, 1979 , Suzuki, 1980 . In a previous study on the localization of 
Results
Normal morphology: The apical portion of the cells showed a conspicuous brush border on its luminal surface. Just beneath the brush border, well developed apical cytoplasm appeared to be composed of exceedingly complicate shape. There were numerous apical canaliculi and some large clear vacuoles in the apical cytoplasm. These apical canaliculi and vacuoles had filamentous inner surface coats. Perinuclear cytoplasm was occupied by numerous mitochondria appeared to be in various shape and sizes. Microbodies were also found of 0.4 to 1.0 ,um in size and each of them had finely granular matrix with moderate electron density containing needle like dense crystalloid.
Immunocytochemistry: According to direct immunocytochemical method with peroxidase labelled immunoglobulin, D-amino acid oxidase was localized predominantly in the brushborder of the Bowman's capsule and the proximal tubule. Especially, in the proximal convoluted tubule, the DAB reaction products were localized exclusively in the brushborder and apical large vacuoles (Fig. 2) . The inner surface coats of the apical canaliculi and the vacuoles situated in the apical cytoplasm (Fig. 1 ) displayed a positive immunocytochemical reaction for D-amino acid oxidase (Fig. 2) . A positive reacion was also observed in the intercellular matrix at the junction between cells and on the lateral cell surfaces ( Fig. 3 and 4) . Most of the large vacuoles showing a positive reaction are in contact with the lateral and apical cell surfaces ( Fig. 3 and 4) . The basal infoldings consisting of outwarddirected cytoplasmic processes alternating with deep grooves also appeared to have a positive reaction on their surfaces of interfoliated plasma membrane and the interfoliated spaces ( Fig. 5 and 6 ). Stronger reaction was shown in the microbodies scattered in the cytoplasm. No positive reaction was displayed in the mitochondria and other cell organelles (Fig. 3,4 and 5).
Discussion
In the previous study by immunofluorescent technique (Takano, et al. 1970 ), the D-amino acid oxidase was demonstrated in the apical cytoplasm of the cells constituting the Bowman's capsule and the proximal convoluted tubule. Although the precise localization of the enzyme had not been shown distinctly, it was discussed that the place where D-amino acid oxidase was situated were coincident with the place where ammonia was eliminated. Biochemically, D-amino acid oxidase activity was demonstrated exclusively in the microbody isolated from rat liver (Baudhuin et al, 1965) and pig kidney cortex (Suzuki, 1980) . On the other hand, the enzyme was localized ultrastructurally not only in the microbody but also in the brushborder, apical canaliculi and on the lateral cell membrane, by means of immunocytochemical method (the present study) and cytochemical method using cerous chloride procedure (Miyazaki, et al. 1985 Hand, 1979) . However, subcelluar localization of D-amino acid oxidase excepting in the microbody has been disputed. In the leukocyte the enzyme is found in the granule fraction (Cline and Lehrer, 1969) and it is in the soluble fraction and microsome fraction (Eckstein et al. 1971 ). On the other hand, Robinson et al. (1978) described that D-amino acid oxidase is localized on the cell surface and in the phagosome of human polymorphonuclear leukocytes, by using the cerium method. In the present study, Damino acid oxidase was demonstrable on the surface of the brushborder, lateral membrane and basal infolding as shown in Fig. 3 , 4, 5 and 6. Moreover, this immunocytochemical results were displayed in the same appearance in the mongolian gerbil kidney depending upon the cerium method (Miyazaki, et al. 1985) . However, in the salivary acinar cells, lacrimal gland cells and sweat gland cells, no reaction product was found on the surface of cell membrane by the cerium method. Although the meaning of distribution of D-amino acid oxidase in the cell membrane is uncertain, it has been suggested that D-amino acid oxidase is localized in the cytoplasmic membrane which has a high absorbent activity of various substances, such as the surfaces of leukocyte membrane and phagosome membrane (Robinson, et al. 1978) , or the brushborder and the basal infolding of kidney.
The localization of D-amino acid oxidase was displayed in different appearances depending on whichever was the method, either the cerium method or the ferricyanide method. However, the reason for the difference was not known (Robinson, et al. 1978 ). While in kidney there was no discrepancy between the cases where the cerium technique and the immunocytochemical procedure was used respectively. Then it seemed to be confirmed that D-amino acid was localized on the plasma membrane of the proximal tubule cells of pig and mongolian gerbil kidney. The present finding that Damino acid oxidase is distributed on the cell surface of proximal tubule cells should be developed in further confirmation that the plasma membrane is involved in perioxide formation The basal infolding showing dense reaction product. The spaces between the cell membranes of the infoldings occupy the positive immunocytochemical reaction products. X 22,500
